Biochemical, immunohistochemical and ultrastructural studies of the alteration of pancreatic beta cells resulting from the combined effects of complete Freund's adjuvant and non-diabetogenic doses of streptozotocin.
Injection of complete Freund's adjuvant (CFA) 24 h prior to treatment of rats with non-diabetogenic doses of streptozotocin (STZ) produced a reduction in pancreatic insulin content associated with ultrastructural changes and a decrease of the volume density of insulin-immunoreactive cells without affecting other islet cells. After one injection of CFA and STZ, pancreatic insulin content was decreased by 69% (p less than 0.01) within 48-96 h, while plasma glucose concentrations were not changed. The volume density of beta cells in pancreata of these rats was reduced by 40% (p less than 0.01) compared with citrate-saline treated control rats. No significant lymphocytic infiltration was detectable in islets, but the exocrine pancreas exhibited inflammatory lesions. Degranulation and vacuolation was evident by ultrastructural analysis. Following administration of CFA or STZ alone, pancreatic insulin content was insignificantly reduced, and major histopathological changes in pancreatic islets were apparently absent. These results support the hypothesis that activation of the immune system by CFA allows an anti-beta cell reaction to develop following exposure to the beta cell toxic agent STZ.